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(57) ABSTRACT

A vibration motor includes a stator assembly, a rotor assem-
bly, a shaft and a pair of brushes having different osculatory
tracks. The stator assembly includes a magnet and a lower
substrate. The rotor assembly has an eccentric weight, and
includes a commutator positioned on the lower surface
thereof and a coil. The shaft is inserted into a rotary center
of the rotor assembly for forming a rotary shaft of the rotor
assembly.
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VIBRATION MOTOR HAVING BRUSHES
WITH DIFFERENT OSCULATORY TRACKS

CLAIM OF PRIORITY

This application is a divisional of U.S. application Ser.
No. 10/870, 466, filed Jun. 18, 2004, now U.S. Pat. No.
7,180,213 which claims priority from Korean Application
No. 2004-20119, filed on Mar. 24, 2004, the disclosures of
which are hereby incorporated by reference herein in their
entirety.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a vibration motor having
brushes with different osculatory tracks, and more particu-
larly to a vibration motor having brushes with different
osculatory tracks, which reduces the abrasion of a commu-
tator and has an elongated life span.

2. Description of the Related Art

Generally, communication apparatuses essentially require
an incoming-call notification function. The above incoming-
call notification function may take the form of sound, such
as a melody or bell, or vibration.

The vibration is mainly used to prevent the melody or bell
from being transmitted to the outside through a speaker,
thereby not annoying other persons. In order to generate the
vibration, a small-sized vibration motor is driven to transmit
its driving force to a case of an apparatus, thereby vibrating
the apparatus.

Vibration motors, which are recently applied to portable
phones, are divided into coin type vibration motors having
a small thickness and bar type vibration motors having a
long shape according to shapes of the motors.

Regardless of the type of vibration motor, the vibration
motor uses electromagnetic induction, in which electromag-
netic force perpendicular to a magnetic field is generated by
flowing current in the magnetic field, to which a conductor
is positioned perpendicular.

The coin type vibration motor generates vibration in a
simple manner such as by rotating a counter weight posi-
tioned therein.

Particularly, the coin type vibration motor has a small
thickness and minimizes the number of components of a
portable phone, thereby being increasingly used now.

FIG. 1 is an exploded perspective view of a conventional
coin type vibration motor. With reference to FIG. 1, the coin
type vibration motor 100 will be described in detail, as
follows.

The coin type vibration motor 100 comprises a stator
assembly 110 serving as a fixed member, and a rotor
assembly 120 serving as a rotary member.

The stator assembly 110 includes a bracket 111 having a
circular flat plate shape, a lower substrate 112 attached to an
upper surface of the bracket 111, and a magnet 113 having
a disk shape attached to an upper surface of the lower
substrate 112.

The upper surface of the bracket 111 is sealed by a case
150, and is connected to the case 150 by a central shaft 130.

The rotor assembly 120 is rotatably connected to the shaft
130, and includes a bearing 121, coil assemblies 122, a
counter weight 123, a commutator 124, an upper substrate
125 and an insulator 126.

The upper substrate 125 is a circular printed circuit board,
and supplies current having opposite polarities to the coil
assemblies 122 through patterns formed on upper and lower
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surfaces of the upper substrate 125 when power from the
commutator 124 attached to the lower surface of the upper
substrate 125 is supplied thereto.

The commutator 124 is buried under the lower surface of
the upper substrate 125 such that a plurality of segments of
the commutator 124 form a circle centering on a rotary
center and a contact surface of the commutator 124 is
exposed to the outside.

Each of the coil assemblies 122 includes at least one coil
so that the coils have the same rotating radius as the magnet
113, and the powers having opposite polarities are supplied
to the coil assemblies 122 by the upper substrate 125.

The counter weight 123 is made of a material having a
high specific gravity, such as tungsten, and is attached on the
surface of the upper substrate 125, on which the coil
assemblies 122 are positioned, thereby determining the
eccentricity of the vibration motor 100.

The insulator 126 serves to firmly attach the bearing 121,
the coil assemblies 12 and the counter weight 123 to the
upper substrate 125, and to insulate the bearing 121, the coil
assemblies 12 and the counter weight 123 from the upper
substrate 125.

Here, lower ends of the stator assembly 110 and the rotor
assembly 120 are fixed to the lower substrate 112, and upper
ends of the stator assembly 110 and the rotor assembly 120
are electrically interconnected by a brush 140 contacting the
commutator 124.

FIG. 2 is a cross-sectional view of a conventional bar type
vibration motor. With reference to FIG. 2, the bar type
vibration motor 200 will be described in detail, as follows.

The bar type vibration motor 200 comprises a stator
assembly 210 and a rotor assembly 220.

The stator assembly 210 includes a body 211, a cap 212
fixed to one side of the body 211, and a magnet 213. The
body 211 has a hollow cylindrical shape, and the magnet 213
is fixed to the inside of the body 211.

The rotor assembly 220 includes an eccentric poise 223,
a plurality of commutators 224 divisionally fixed to one
surface of a fixing body 225, and a plurality of coil assem-
blies 222 fixed to the fixing body 225.

The commutators 224 include a plurality of flat segments
on the lower surface of the fixing body 225, and the coil
assemblies 222 are electrically connected to the commuta-
tors 224 respectively.

Here, one end of a shaft 230 is connected to the eccentric
poise 223, and the other end of the shaft 230 is connected to
the fixing body 225. The shaft 230 is rotatably supported by
bearings 221 installed in the body 211.

Further, a lower substrate (not shown), provided with a
pair of brushes 240 fixed thereto, is mounted on the fixing
cap 212. The brushes 240 are connected to a lead wire 215
for supplying power therethrough, and contact the commu-
tators 224, thereby applying current.

The above-described vibration motors, in which the
brushes contact the commutators to supply current, are
referred to as “brush type vibration motors”. In order to
achieve the commutating action of such brush type vibration
motors, it is important to maintain proper stress of the
brushes and to make the brushes contact the commutators
constantly.

Hereinafter, types of the brushes of the coin-type vibra-
tion motor will be described.

With reference to FIG. 1, one end of the brush 140 is fixed
to the lower substrate 112 by welding, and the uppermost tip
of the other end of the brush 140 contacts the commutator
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124 so as to apply current. The brush 140 serves to electri-
cally connect the stator assembly 110 and the rotor assembly
120.

The brushes 140 are prepared in a pair, which are sym-
metrically designed for transmitting positive and negative
power, and are located on the same osculatory track.

The brushes 140 are mainly made of a copper alloy, and
the uppermost tips of the brushes 140 contacting the com-
mutators 124 are coated with gold or other precious metal so
as to obtain electric conductivity.

Regardless of which of the above-described types of
vibration motors or types of brushes are used, left and right
brushes 141 and 142 of the brush unit 140, as shown in FIG.
3, which are symmetrically positioned on the same oscula-
tory track (R), contact the commutators along the same
osculatory track (R).

That is, since contact portions of the commutators 124
contact the left and right brushes 141 and 142, the contact
portions of the commutators are abraded twice per cycle
(hereinafter, a track of the brush contacting the rotating
surface of the commutator is referred to as an “osculatory
track™).

Accordingly, the contact portions of the commutators are
worn out, thus shortening the life span of the vibration
motor.

Accordingly, in order to solve the above problems, a
vibration motor having brushes with different osculatory
tracks has been required in the art.

SUMMARY OF THE INVENTION

Therefore, the present invention has been made in view of
the above problems, and it is an object of the present
invention to provide a vibration motor, which comprises a
pair of brushes having different osculatory tracks toward a
contact portion of commutator so that the abrasion of the
commutator is reduced, thereby having an improved perfor-
mance and an elongated life span.

In accordance with one aspect of the present invention,
the above and other objects can be accomplished by the
provision of a vibration motor comprising: a stator assembly
including a magnet and a lower substrate; a rotor assembly
having an eccentric weight, and including a commutator
positioned on the lower surface thereof and a coil assembly
for generating electromagnetic force by current applied from
the commutator; a shaft inserted into a rotary center of the
rotor assembly for forming a rotary shaft of the rotor
assembly; and a pair of brushes, having osculatory tracks on
the commutator, provided with ends fixed to a lower surface
of the stator assembly and the other ends selectively con-
tacting a portion of the commutator to apply current.

Preferably, the other ends of the brushes may be divided
into two parts, which are spaced by a designated interval,
and the osculatory tracks of the divided tips of the brushes
may alternate with each other.

Alternately, preferably, the other ends of the brushes may
be divided into two parts, which are spaced by a designated
interval, and the osculatory tracks of the divided tips of the
brushes partially may alternate with each other so that
portions of the osculatory tracks overlap with each other.

In accordance with another aspect of the present inven-
tion, there is provided a coin type vibration motor compris-
ing: a stator assembly including a lower substrate provided
with a magnet having a ring shape; a case for sealing an
upper part of the stator assembly and defining an inner
space; a rotor assembly having an eccentric weight, and
including a commutator positioned on the lower surface
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thereof and a coil assembly for generating electromagnetic
force by current applied from the commutator; a shaft
provided with one end fixed to a center of the stator
assembly and the other end inserted into a rotary center of
the rotor assembly for forming a rotary shaft of the rotor
assembly; and a pair of brushes, having osculatory tracks on
the commutator, provided with ends fixed to a lower sub-
strate of the stator assembly and the other ends selectively
contacting a portion of the commutator to apply current.

Preferably, the rotor assembly may further include a
counter weight.

Further, preferably, the rotor assembly may further
include a bearing connected to the rotary center so that the
bearing contacts the outer circumference of the shaft, and an
insulator for insulating the rotor assembly from other com-
ponents, and firmly connecting the coil assembly, the
counter weight and the bearing to an upper substrate.

In accordance with yet another aspect of the present
invention, there is provided a bar type vibration motor
comprising: a stator assembly including a magnet attached
to an inside of a body having a hollow cylindrical shape in
a longitudinal direction, and a cap, fixed to one side of the
body, to which a lower substrate is attached; a rotor assem-
bly having an eccentric weight, and including a commutator
positioned on the lower surface thereof and a coil assembly
arranged in the longitudinal direction of the body for gen-
erating electromagnetic force by current applied from the
commutator; a shaft inserted into a rotary center of the rotor
assembly for forming a rotary shaft of the rotor assembly; a
plurality of bearings connected to the rotary center so that
the bearings contact the outer circumference of the shaft;
and a pair of brushes, having osculatory tracks on the
commutator, provided with ends fixed to a lower substrate of
the stator assembly and the other ends selectively contacting
a portion of the commutator to apply current.

Preferably, the rotor assembly may further include an
eccentric poise fixed to one end of the shaft.

One ends of a pair of the brushes may be fixed to the lower
substrate of the stator assembly, and the uppermost portions
of the other ends of a pair of the brushes may selectively
contact a portion of the commutator to apply current and are
extended downwardly in a curved line.

Alternately, one ends of a pair of the brushes may be fixed
to the lower substrate of the stator assembly, the brushes
may be extended from the ends in one direction by a
designated length and bent in a U-shape in the opposite
direction, and the uppermost portions of the other ends of a
pair of the brushes may selectively contact a portion of the
commutator to apply current.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and other advan-
tages of the present invention will be more clearly under-
stood from the following detailed description taken in con-
junction with the accompanying drawings, in which:

FIG. 1 is an exploded perspective view of a conventional
coin type vibration motor;

FIG. 2 is a cross-sectional view of a conventional bar type
vibration motor;

FIG. 3 is a plane view of a conventional brush unit having
brushes with the same osculatory track;

FIG. 4 is a plan view of a first embodiment of a brush unit
having brushes with different osculatory tracks in accor-
dance with the present invention;
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FIG. 5 is a plan view of a second embodiment of the brush
unit having the brushes with different osculatory tracks in
accordance with the present invention;

FIG. 6 is a cross-sectional view of a coin type vibration
motor having brushes with different osculatory tracks in
accordance with one embodiment of the present invention;

FIG. 7 is a cross-sectional view of a coin type vibration
motor having brushes with different osculatory tracks in
accordance with another embodiment of the present inven-
tion; and

FIG. 8 is a cross-sectional view of a coin type vibration
motor having brushes with different osculatory tracks in
accordance with yet another embodiment of the present
invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Now, preferred embodiments of the present invention will
be described in detail with reference to the annexed draw-
ings.

FIGS. 4 and 5 are plan views of embodiments of a brush
unit having brushes with different osculatory tracks in
accordance with the present invention, and FIG. 6 is a
cross-sectional view of a vibration motor having the brushes
with different osculatory tracks in accordance with one
embodiment of the present invention. The vibration motor of
the present invention is applied regardless of types of the
brushes. Hereinafter, a coin type vibration motor will be
exemplarily described in detail.

As shown in FIGS. 4 to 6, one ends of the brushes 41 and
42 of the brush unit 40 are fixed to a lower substrate 12 of
a stator assembly 10, and the other ends of the brushes 41
and 42 selectively contact a commutator 24, thereby apply-
ing current thereto.

Conventional brushes, which have the same osculatory
track, cause high abrasion of a contact portion of the
commutator.

In order to solve the above problem, the present invention
provides the brush unit 40 having a pair of the brushes 41
and 42, which have different osculatory tracks (R) on the
commutator.

That is, ends of the left and right brushes 41 and 42 are
positioned on different osculatory tracks (R), thereby reduc-
ing the abrasion of the commutator 24.

In accordance with the first embodiment as shown in FIG.
4, it is preferable that one end of each of the left and right
brushes 41 and 42 of the brush unit 40 is divided into two
parts, which are spaced from each other by a designated
interval, and the divided tips of each of the left and right
brushes 41 and 42 have different osculatory tracks alternat-
ing with each other.

That is, a first tip 41' of the left brush 41 is placed on an
osculatory track R1 having a radius “1”, and a first tip 42' of
the right brush 42 is placed on an osculatory track R having
a radius “2”.

In the same manner, a second tip 41" of the left brush 42
is placed on an osculatory track R3 having a radius “3”, and
a second tip 42" of the right brush 42 is placed on an
osculatory track R4 having a radius “4”.

The divided tips 41', 41", 42' and 42" of the left and right
brushes 41 and 42 have different osculatory tracks R1, R2,
R3 and R4, thus reducing the abrasion of a contact portion
of the commutator installed on the lower surface of a rotor
assembly when the rotor assembly is rotated.

In accordance with the second embodiment as shown in
FIG. 5, it is preferable that one end of each of the left and
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6

right brushes 41 and 42 of the brush unit 40 is divided into
two parts, which are spaced from each other by a designated
interval, and the divided tips of each of the left and right
brushes 41 and 42 have different osculatory tracks partially
alternating with each other so that the osculatory tracks are
partially overlapped with each other.

That is, the first tip 41' of the left brush 41 is placed on an
osculatory track R1 having a radius “1”, and the first tip 42"
of the right brush 42 is placed on an osculatory track R1.5
having a radius “1.5”. Here, the osculatory track R1.5
having the radius “1.5” refers to an osculatory track, which
is located on the middle between the osculatory track R1
having the radius “1” and the osculatory track R2 having the
radius “2”. That is, a half portion of the osculatory track R1
of the first tip 41' of the left brush 41 and a half portion of
the osculatory track R1.5 of the first tip 42' of the right brush
42 overlap with each other.

In the same manner, the second tip 41" of the left brush
41 is placed on an osculatory track R3 having a radius “3”,
and the second tip 42" of the right brush 42 is placed on an
osculatory track R3.5 having a radius “3.5”.

Here, the osculatory track R3.5 having the radius “3.5”
refers to an osculatory track, which is located on the middle
between the osculatory track R3 having the radius “3” and
the osculatory track R4 having the radius “4”. That is, a half
portion of the osculatory track R3 of the second tip 41" of
the left brush 41 and a half portion of the osculatory track
R3.5 of the second tip 42" of the right brush 42 overlap with
each other.

The above arrangement of the brush unit 40, in which the
osculatory tracks of the tips of the left and right brushes 41
and 42 partially overlap with each other, is usefully applied
to the increase or decrease of the sizes of the commutator 24
and the brushes 41 and 42.

Accordingly, the half portions of the osculatory tracks R1,
R1.5, R3, and R3.5 of the divided tips 41', 41", 42' and 42"
of the left and right brushes 41 and 42 partially overlap with
each other, thus partially reducing the abrasion of the
commutator 24.

The above-described arrangements of the brushes are
applied regardless of the types of the vibration motor. That
is, such arrangements are applied to both the coin type
vibration motor and the bar type vibration motor.

As described above with reference to FIG. 6, the coin type
vibration motor comprises a stator assembly 10, a rotor
assembly 20, a shaft 30, of which one end is fixed to the
stator assembly 10, serving as a rotary shaft of the rotor
assembly 20, and a case 50 defining an inner space.

The stator assembly 10 includes a lower substrate 12
provided with a magnet 13 having a ring shape attached
thereto.

The case 50, defining the inner space, seals the upper part
of the stator assembly 10, and the rotor assembly 20 has an
eccentric weight and includes the commutator 24 placed on
the lower surface thereof and a coil assembly 22 for gener-
ating electromagnetic force by current applied from the
commutator 24.

One end of the shaft 30 is fixed to the central part of the
stator assembly 10, and the other end of the shaft 30 is
inserted into a rotary center of the rotor assembly 20, thereby
serving as a rotary shaft of the rotor assembly 20.

The rotor assembly 20 further includes a counter weight
23, a bearing 21 connected to the rotary center so as to
contact the outer circumference of the shaft 30, and an
insulator 26.

As shown in FIG. 4, the coin type vibration motor of the
present invention comprises the brush unit 40 having a pair
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of the brushes 41 and 42 with different osculatory tracks
contacting the commutator 24, thereby having an effect of
reducing the abrasion of the commutator 24.

In accordance with the first embodiment, it is preferable
that ends of the brushes 41 and 42 are divided into two parts,
which are spaced by a designated interval, and the oscula-
tory tracks of the divided tips of the brushes 41 and 42
alternate with each other (i.e., the osculatory tracks do not
overlap each other) (with reference to FIG. 4).

In accordance with the second embodiment, it is prefer-
able that ends of the brushes 41 and 42 are divided into two
parts, which are spaced by a designated interval, and the
osculatory tracks of the divided tips of the brushes 41 and 42
partially alternate with each other (i.e., portions of the
osculatory tracks do not overlap with each other, and the
other portions of the osculatory tracks overlap with each
other) (with reference to FIG. 5).

Further, as described above with reference to FIG. 2, the
bar type vibration motor comprises the stator assembly 210,
the rotor assembly 220, and the shaft 230 serving as a rotary
shaft of the rotor assembly 220.

The stator assembly 210 includes the magnet 213 attached
to the inner surface of the hollow cylindrical body 211 in a
longitudinal direction, and the cap 212, fixed to one side of
the body 211, to which the lower substrate is attached.

The rotor assembly 220 has an eccentric weight, and
includes the commutators 224 divisionally fixed to one
surface of the fixing body 225 and the coil assemblies 222
for generating electromagnetic force by current applied from
the commutators 224.

The eccentric poise 223 is fixed to one end of the shaft
230, and the other end of the shaft 230 is inserted into the
rotary center of the rotor assembly 220. Thereby, the shaft
230 serves as the rotary shaft of the rotor assembly 220.

A plurality of the bearings 221 are connected to the rotary
center so that the bearings 221 contact the outer circumfer-
ence of the shaft 230.

As shown in FIG. 4, the bar type vibration motor of the
present invention comprises the brush unit 40 having a pair
of the brushes 41 and 42 with different osculatory tracks
contacting the commutator 24, thereby having an effect of
reducing the abrasion of the commutator 24.

In accordance with the first embodiment, it is preferable
that ends of the brushes 41 and 42 are divided into two parts,
which are spaced by a designated interval, and the oscula-
tory tracks of the divided tips of the brushes 41 and 42
alternate with each other (i.e., the osculatory tracks do not
overlap each other) (with reference to FIG. 4).

In accordance with the second embodiment, it is prefer-
able that ends of the brushes 41 and 42 are divided into two
parts, which are spaced by a designated interval, and the
osculatory tracks of the divided tips of the brushes 41 and 42
partially alternate with each other (i.e., portions of the
osculatory tracks do not overlap with each other, and the
other portions of the osculatory tracks overlap with each
other) (with reference to FIG. 5).

The above-described brush unit having the brushes with
different osculatory tracks in accordance with the present
invention may have other types. FIGS. 7 and 8 illustrates
vibration motors having brushes with improved shapes, and
the brushes will be described, as follows.

As shown in FIG. 7, the uppermost portions (C) of
brushes of a brush unit 40', i.e., portions contacting the
commutator 24, are extended downwardly in a curved line.

The extension of the tips of the brushes of the brush unit
40' allows the brush unit 40' to withstand external impact.
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For example, it is preferable that the uppermost portions
(C) of brushes of a brush unit 40" are extended downwardly
and bent in a curved line so that the extended tips are
directed toward the fixed ends of the brushes. Further, it is
preferable that the extended tips of the brushes of the brush
unit 40" are spaced from the lower substrate 12 of the stator
assembly 10 by a designated distance (D) so as to absorb
external impact.

In this case, the brushes of the brush unit 40' also have
different osculatory tracks contacting the commutator 24.

As shown in FIG. 8, ends of brushes of a brush unit 40"
are fixed to the lower substrate 12 of the stator assembly 10.
Then, the brushes of the brush unit 40" are extended from
the above ends by a designated length and bent in a U-shape,
and the uppermost portions (C) of the other ends of the
brushes of the brush unit 40" selectively contact the com-
mutator 24.

Preferably, the brushes of the brush unit 40" are horizon-
tally extended from the fixed ends by a designated length
and bent in a U-shape so that the bending portions and the
horizontally extending portions meet at a designated angle.

Further, preferably, the above U-shaped bending portions
of the brushes of the brush unit 40" are spaced from the
lower substrate 12 of the rotor assembly 10 by a designated
distance (D) so as to absorb external impact.

The U-shaped bending portions of the brushes of the
brush unit 40" properly increase the lengths of the brushes
increase elastic deformation, and optimizes elastic stress,
thereby preventing the sagging of the brushes and minimiz-
ing electrical and mechanical abrasion of the brushes.

In this case, the brushes of the brush unit 40" also have
different osculatory tracks contacting the commutator 24.

Preferably, ends of the brushes of the brush unit 40" are
divided into two parts, which are spaced by a designated
interval, and the osculatory tracks of the divided tips of the
brushes alternate with each other.

Alternately, preferably, ends of the brushes of the brush
unit 40" are divided into two parts, which are spaced by a
designated interval, and the osculatory tracks of the divided
tips of the brushes partially alternate with each other so that
portions of the osculatory tracks overlap with each other.

The brushes having different osculatory tracks in accor-
dance with the present invention are applied to the improved
shapes of the brushes of the brush unit, thereby reducing the
abrasion of the commutator and improving the performance
of the vibration motor.

As apparent from the above description, the present
invention provides a vibration motor having brushes with
different osculatory tracks, which is applicable regardless of
shapes of the vibration motor and the brushes.

Further, the vibration motor having brushes with different
osculatory tracks reduces the abrasion of a commutator.

Moreover, the vibration motor having brushes with dif-
ferent osculatory tracks reduces the abrasion of the commu-
tator, thereby having an improved performance and an
elongated life span.

Although the preferred embodiments of the present inven-
tion have been disclosed for illustrative purposes, those
skilled in the art will appreciate that various modifications,
additions and substitutions are possible, without departing
from the scope and spirit of the invention as disclosed in the
accompanying claims.

What is claimed is:
1. A vibration motor, comprising:
a stator assembly including a magnet and a substrate;
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a rotor assembly having an eccentric weight, a commu-
tator, and a coil assembly electrically connected to the
commutator;

a shaft inserted through the rotor assembly and defining a
rotational axis of the rotor assembly; and

first and second brushes each having a fixed portion fixed
to the substrate of the stator assembly and a contacting
portion contacting the commutator to apply electric
current to said commutator;

wherein said commutator comprises a surface portion
contactable directly physically with only one of said
brushes;

10

said surface portion comprises only a part of a track along
which the contacting portion of said one of said brushes
follows as said rotor assembly rotates,

the commutator is contactable directly physically with the

contacting portions of both said brushes along a
remaining part of said track.

w

2. The vibration motor as set forth in claim 1, being one
of a coin-type vibration motor and a bar-type vibration
10 motor.



